Biliary excretion of cadmium in rat. V. Effects of structurally related mercaptans on chelation of cadmium from metallothionein.
The effects of several mono-, di-, and trithiols (400 mumol/kg) in mobilizing Cd from metallothionein were studied in rats 24 h after a single injection of 109CdCl2 (1 mg kg/Cd). BAL (2,3-dimercaptopropanol) and propanetrithiol (1,2,3-trimercaptopropane) were the most effective mercaptans in increasing the biliary excretion of Cd (3.1 and 5.5% of administered dose, respectively, compared to 0.04% in control injected with propylene glycol) in in situ experiments with a significant decrease in hepatic Cd. Propane-1-thiol was inactive and propanetrithiol was the most toxic of the compounds studied. A number of propane dithiols having sulfhydryl groups at different carbon positions with and without substituents (OH or SO-3) and dimercaptoethane were also tested for effectiveness in removing Cd. All the lipophilic compounds with two adjacent sulhydryl groups were effective in increasing the biliary excretion of Cd, but were less effective than BAL and propanetrithiol. The major form of Cd in liver cytosols of rats pretreated with CdCl2 and injected with mercaptans was metallothionein. A small amount of Cd in liver cytosol and a major portion of biliary Cd in propanetrithiol-injected rats were bound to high-molecular-weight proteins when fractionated on Sephadex G-75 columns. On the other hand, after injection of BAL, most of the Cd in the bile was associated with a fraction of molecular weight 10,000. Even though Cd was present mainly as metallothionein in livers of Cd-pretreated rats, the biliary forms of Cd after injection of BAL and propanetrithiol were different. Similar results were obtained when Cd was added in vitro to bile samples collected from control rats that were injected with these chelating agents alone. However, the Sephadex G-75 elution profile of Cd-BAL and Cd-propanetrithiol after direct addition to control rat bile showed Cd complexes of identical molecular weight (less than 6000). These results suggested that the Cd-binding ligands present in bile after injection of BAL and propanetrithiol were different from and had a higher molecular weight than the complexes in vitro with Cd and the respective chelating agents.